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This specification is approved for use by all Depart-

ments and Agencies of the Oepartment of Defense.
1. SCOPE
1.1 Scope. This specification covers the detail requirements for PNP, Darlington, silicon, power
transistors. Three levels of product assurance is provided for each device type as specified in
MIL-S-19500.

1.2 Physicat dimensions. See 3.3 (similar to T0-66).

1.3 Maximum ratings.
T v T T |
| Type | L Vepo | Veeo | Yeso | Ic 1 s 1 Top 3% Tsig |
| [ T¢ = 0°C | T¢ = 100°C | [ | l | | !
1 I | | L1 | | | |
[ | | | i | { | i !
| ! [ g v f vde | vdc | vdc | Adc | mAdc| ’c !
l ' l N N N T T BT
|2N6298 | 75 i 32 } 60 | 60 | 5 | 8 | 120 | -65 TO +i75 |
jng299 75 | 32 | 8 | 8 ! s ! 8 | 120 | -6570 +175 |
1/ Oerate linearly at 0.428 W/°C above T > 0°C.
1.4 Primary electrical characteristics.
! | hee2 1/ | bpgz 3/ | Iheel | Cobo | |
| | j jVeg =3 Vvde | 100 kHz s T s i MMz | Puise response |
I “'ICE = 3V dc “'ICE =3V de ‘IC =3 A dc | \!CE = 10 Vv dc |
| |1¢%= 4"a'dc [Ig5= 87ade [f7= 17MHz | 1g%= 0 ] ton | toff |
| L | | | I i 1
i | 1 | [ nE [ [ |
[ | | i | : i Ex 1B I
[Min | 750 | 100 I 25 { | | |
IMax_ | 18000 ] | 350 | 200 |20 |80 |
I [ VBe(sat) [ Vce(sat)2 | hee | Reyc |
| |1c=5AdC | Ic =8 A dc | Veg = 3 V dc |
1 | 1. = RN mA dr | 1. = RN mA Ar i 1. =% A de |
i | 48 = wv o= UL | e T SV ome Sv g S - = '
| | 1 | v | £=1z | I
Ji | ] 1 ]
i i ¥ dc | v dc i o |
IMin | | | 300 |
IMax | 4.0 BE 3.0 | 2.33 |
1/ Pulsed (see 4.5.1).
iBeneficial comments (recommendations, additions, deietions) and any pertinent data which may be of i
luse in improving this document should be addressed to: Commander, Defense Electronics Supply Center, |
JATTN: DESC-ELDT, 1507 Wilmington Pike, Dayton, OH 45444-5765, by using the Standardization Document |
| Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter, '
AMSC N/A FSC 5961
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I I | | |
| symbot ] Inches [{Millimeters | |
1 1 t t I | 1
| | | I | |
| | Min | Max | Min lnax | 1 v
I I I I I I I -'-[ CO = L
| co | | .620 | [15.76 | | HT t
| | ! | | | 1 I & CH
| cH | .250 ] .340 1 6.35 1 8.64 | | | s, —0 1 "l
I [ I | [ i [ H i il L
| HR | | .350 | |1 8.89 14 | ’ }' " 1 ?
I [ I I I | | ” 4 *
| HT i .050 | 075 | 1.27 | 1.91 | | |
r - ! I I ,
| HRy | 115 | 145 | 2.92 | 3.68 | 4 | / LD —=i=- Ll
| | | i | j i
| S E I R E— L SEATING PLANE
] LD | .028 ] .034 } .71 ] .8 [4,6 |
| I I | | | I
[ L ] .30 ] .500 1 9.1 [12.70 | | ft— MHS —o~{
I | [ [ [ [ [ r PS4 }-— S —'—I
[ | .050 | 11.27]1 6 | l =
I I AN R W S tt . ~ HR
| I | | | | | SA—2% "1
] MHD | 142 1 152 | 3.61 | 3.86 1 4 | PS + '
i o ! ! | T N7 -
| Mus | 958 | .962 [24.33 {24.43 | | ! NS MHD
! | I I I I I T
1 Ps | .19 | .210 | 4.83 | 5.33 |3 | - HR
I I I I I I I
| ps1 | 093] 107 | 2.36 | 2.72 |3 |
| I I | | | I
| s | 570 | .590 114.48 114.99 | |
| I I I I
| Notes [1, 2, 5, 7 { | |
NOTES:
. Dimensions are in inches.
2. Metric equivalents are given for general information only.
3. These dimensions should be measured at points .050 inch (1.27 mm) +.005 inch (0.13 mm)
-.000 inch (0.00 mm) below seating plane. When gauge is not used, measurement will b
made at the seating plane.
4. Two places.
S. The seating plane of the header shail be fiat within .001 inch (0.03 mm) concave to
.004 inch (0.10 =m) convex inside a .930 inch (23.62 mm)
dIameter c1rcle on the center of the header and flat within 001
inch (0.03 mm) concave to .006 inch (0.15 mm) convex overall.
6. Lead diameter shall not exceed twice LD within L.
7. Lead number 1 is the emitter, lead 2 is the base, case is the collector
8. In accordance with ANSI Y14.5M, diameters are equivalent to ¢x symbology.

FIGURE 1. Physical dimensions (Similar to T0-66).
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MIL-$-19500/540A

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks

Specificat standards, ar 1dbook ollo spe
form a part of this document to the extent specified herein. Untess otherwise specified, the issues of
these documents are those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.
(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Defense Printing Service Detachment Office, Building 40 (Customer Service), 700 Robbins

Avenue, Philadelphia, PA 19111-5094.)

2.2 Non-Government publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of these documents are those listed in the issue
of the Department of Defense Index of Specifications and Standards (DODISS) and supplement thereto, cited in
the solicitation. Unless otherwise specified, the issues of documents not listed in the DODISS are the

issues of the documents cited in the solicitaion (see 6.2).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI Y14.5M - Dimensioning and Tolerancing. (Dod adopted)

(Application for copies should be addressed to the American National Standards Institute, 1430 Broadway,
New York, NY 10018-3308.)

2.3 Order of precedence. In the event of a conflict between the text of this document and the references

cited herein, the text of this document takes precedence. Nothing in this document, however, supersedes
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Associated detaii specification. The individuai item requirements shati be in accordance with
MIL-$-19500 and as specified herein.

3.2 Abbreviations, symbols, and definitions. Abbreviations, symbols, and definitions used herein shall
be as specified in MIL-S-19500.

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in figure 1, (similar to TO-66).

3.3.1 Lead finish. Lead finish shall be solderable as defined in MIL-S-19500.
2.4 H"k""!g. na
4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL~-S-19500, and as
specified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with MIL-5-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T14:15Z
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MIL $-19500/540A

4.3 Screening (JANTX and JANTXV only). Screening shall be n accordance with table Il of MIL-5-19500,
and as specified herein. The following measurements shall be made in accordance with table I herein.
Devices that exceed the timits of table I herein shall not be acceptable.

| Screen (see tabte 11 | Measurements Il
| of MIL-S-19500) | JANTX and JANTXV levels only |
i i |
| " [Icexq and hegp !
l | 1
| | !
! 12 [See 4.3.1 l
| | |
| 13 | Subgroup 2 of table I herein; |
! | Icgxy = 100 percent of initial !
| | value or 100 pA dc whichever is |
| { greater. A&hpgy = 240 percent. |
L ! i

6.3 1 Power burn-in conditions. Power burn-in conditions are as fotlows: Vep 2 10V de;

T, 2.5°C = 12.5°C.

v

NOTE: No heat sink or forced air cooling on the devices shall be permitted.

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with
MIL-S-19500.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with MIL-S-19500 and tabte
I herein.

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table IVb (JAN, JANTX, and JANTXV) of MIL-S-19500. Electrical

T S AP U WU WY R TV S S U o T RGPy

measurements (end-points) shall be in accordance with the table 1, group A, subgroup 2 herein.

Subgroup Method Condition
. < - - 3
B3 1037 Veg 2 10 V dc; Ay between cxcles z 100°¢C ton = Totf = 3 minutes
for 2,000 cycles. No heat sink or forced-air cooling on the

devices shall be permitted.

4.4.3 Group C inspection. Group € inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table V of MIL-S-19500. Electrical measurements (end-points) shall be in
accordance with the table I, group A, subgroup 2 herein.

Subgroup Method Condition
c2 2036 Test condition A, weight = 10 lbs., time = 15 seconds.
. o . - - 3
cé 1037 Veg 2 _gnv dc; Aty between cxc}es 21100 C; ton = toff = 3 minutes
for 6,000 cycies. No heat sink or forced-air cooling on device
shall be permitted.

4.5 Method of inspection. Methods of inspection shall be as specified in the appropriate tables and as

Lse measurements. Conditions for pulse measurement shall be as specified in section 4 of

S. PACKAGING

~
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TABLE 1. Group A inspection.

[ ! ! | | l
| Inspection 1/ | M1L-STD-750 | Symbol L Limits 1 umt
I | | I l ! | l
| |Method | Conditions ) | Min | Max | i
| 1 | | | | | !
| | ‘ { | | | |
| | I f | l | |
|  Subgroup 1 | | [ } } : ‘[
| | | | | | |
|Visual and mechanical | 2071 | | | | | !
| examination [ | | | ! | {
| | ! ! | ! | ]
|  Subgroup 2 | | | } | | }
| | | | l |

isl‘éakduun vol Lagc f 3011 ;Bl s condition o, EV(BR)CEO } l } i
| collector to emitter | J1¢ = 100 mA dc; | | | | |
| | |putsed (see 4.5.1) | | | | !
| 2N6298 | { | | 60 ! | vV dc |
| 2N6299 | | | | 80 i | Vvde |
| | | [ [ [ | !
[Collector to emitter | 3041 |Bias condition A; Icexa | | | |
I cutaff currant | lya- = 1.8 V de | | | | |
| cutoff current | |Vag V de ! ! | | !
| | | ! | { | |
| 2N6298 | |Veg = 60 V dc | | ] 0.5 | mA dec |
| 2N6299 | {Veg = 80 V dc | | | 0.5 | mA dc |
| | | l 3 l I !
|Coltector to emitter | 3041 |Bias condition D 1ceo | | | |
| cutoff current i i i i i i i
| ! | | [ | | !
| 2N6298 | |[Veg = 30 V dc | | | 0.5 | mA dec |
| 2N6299 | [Veg = 40 V dc | | | 0.5 | mA dc |
| | [ [ | | | !
|Emitter to base | 3067 |Bias condition D; | Iepo | | 2.0 | wA de |
| cutoff current | [Veg = 5 V dc | | | | {
| l I | | ! | |
| Forward-current | 3076 |Veg =3V dc; |hegq |S00 | | |
| transfer ratio | jI¢ =1 A dc; | | | | |
| | |pulsed (see 4.5.1) i | | | )
] i ] 1 1 | 1 1
| i | I | I I i
|Forward-current | 3076 |Vcg =3 Vdc; I¢ = 4 A dc; theeo |750 | 18000 | |
| transfer ratin | fpulsed (see 4.5.1) | | | | !
| | l | | I | l
| Forward-current | 3076 |Vcg =3 Vdc; Ic = 8 A dc; [hses |100 | | |
| transfer ratio | Jpulsed (see 4.5.1) | | | | }
| | | | | | | |
|Base emitter | 3066 |Test condition B; |V8E(on) | | 2.8 | vde |
| voltage (nonsaturated) | [Veg =3 Vde; I = 4 A dc | | | | ]
| | |pulsed (see 4.5.1) ] | | | |
| | I | I | | l
|Base emitter | 3066 |Test condition A; |Veecsat) | | 4.0 | vde |
| voltage (saturated) | JIc = 8 A dc; Ig = 80 mA dc; | | | | [
| | |pulsed (see 4.5.1) | | | | |
| l | | l l l |
|Collector to emitter | 3071 JIc = 4 A dc [Vegcsat)1 | | 20 | vde |
| voltage (saturated) | {1g = 16 mA dc; | | | | |
| | |pulsed (see 4.5.1) | ] ] | |
| | | | b i | |
i i i i { i i i

See footnote at end of table.
5

e
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Conditions

Method

1/

Inspection

80 mA dc;
30 V dc;

See figure 2;

2 - Continued
3

cutoff current
roy,

peration:

signal short-circuit

forward-current

voltage (saturated)
Ul

forward-current
circuit forward
current transfer
transfer ratio
Turn-off time

Collector to emitter

Subgrou

S
Magnitude of small-

Low temperature
Pulse response

Subgrou

16 mA dc¢

r
v,

~r

!
‘
|
s
|
!
i
f
|
|
|
|
i
!
|
|
|
I
|
1
|
|
|
|
!
|
!
|
I
|
|
!
|
|
|
I
|
!
|
:
!
|
|
!
!
!
.'
l
g
[
!
!
|

See footnote at end of table.

Open circuit output

6
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TABLf 1. Group A inspection - (ontinued.

| | | | I |
| Inspection 1/ 1 MIL-STD-750 1 Symbol | Limits Il unit {
' 1 | ] ) |

i I I i 0 T
I iHethod | Conditions J | Min | Max | |
1 l | | | | { |
I | | | ! | | |
s .
I I !
jsafe operating area | 3051 jT¢ = 25°C +10°C; i | i I I
| (do) | It = 1s; 1 cycle; | { [ { |
| | |See figure 3 | | | I [
| [ I | ! | I I
| Test 1 | |Vcg = 8 V dc; | | | | i
| | [I¢ = 8 A dc | I [ a I
| | | { | | I |
| Test 2 | |Veg = 30 V dc; | I | ! I
| | [1c = 2.13 A dc l | I I |
| | | ! [ | I I
| Test 3 | {Ic = 100 mA dc ] ! | | |
| I ! ! ! ! | !
| 2n6298 [ [Veg = 60 V dc | I I ! |
| 2N6299 | IVeg = 80 V dc I I : } I
| l | I |
{Safe Operating area | 3053 {Load condition B, | ! | | |
| (switching) ] | (clamped inductive load); | | | | |
I | [ Ty = 25°C; I I I I i
! | | e+ ty = 1.0us | | I I |
| ! | duty cycle = 107 I I I I I
f | | tp=1ms; (vary to | | | i I
I I | “obrain Ig); | | I I I
I I | Rg = 0.1 ohms; | | | ! I
[ | | Rggt = 80 ohms; ! I I I !
I | | Rgg2 = 100 ohms; I | I I I
! | | Vg2 = 1.5V dc; I | | I I
| I | Vee =50 Vde; I [ I | I
| I [ 1¢ =8 Adc I | | | |
I ( | R = 2ohms; L=1mH; | | | | |
} ] | clamp voltage = | | | | |
| 2N6298 | | 60 Vv dc | | | { {
| 2N6299 | | 80V dc | | I | I
| [ I I I l I |
|Safe operating area | 3053 |Load condition C; ! | | | |
{ (switching) | | (unclamned inductive load) | | | | {
i Yvwiswiiigs 1 i Al kil of sy - 4 i L] 1 1 v
| | | See tigure 4 1 | I I I
| | | Ty = 25°C; duty cycle s 10%; | | | ] |
I I | Rg s 0.1 ohm ! | i : |
I | | | I | I |
| Test 1 | [tp = 1 ms (vary to | | | | [
| I | “obtain 1C); [ I [ i |
I I | Rgg1 = 80 ohms; ! I I | |
I | | veg1 z 12 V dc; ] | | | !
| ! | Rgg2 = = | I | | |
| I | Vee 2 30 Vdc; ! | | |
| | | 1= 8 A dc; I I ! ! I
| [ | R_ = 0.5 ohms; | | I | |
! | | L=1mHat 8Adc | | | | |
| | | | | l | |

See footnote at end of table.
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Group A inspection - Continued.

TABLE I.
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For sampling plan, see MIL-S-19500.
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INPUT PULSE Vo=
t, <20 ns '{ -30 Vv
PW = 10 10 100 ws 5
0 Viox DUTY CYCLE < 2% ~7.50
1 PW 502  <core
N ~
v | 5000 /‘4\ C S 12 pF
1 qoz L\ VCEs) INo—Y-—\Nv»——{—L/ Jt, < .20 ns
l /l \ . \1 Z > 100 kQ
—= ton = ‘L -
SCOPE
FIGURE 1. Turn-on time test circuit.
oLC=
INPUT PULSE -30 v
t. < 20 ns ; sn
g v PW = 10 T0 100 us =l
\_ oy gy  DUTY CYCLE < 2% SCOPE
-11 v N Faox 500 n K;l\)tc % 1§OpF
N o2 7)1, < .20 s
Veetsy /| %90 IN916 \1 Z > 100 kn
o ] EGUIV =
= bR
=t SCOPE  Vgg = 4.0V

MIL-S-19500/540A

FIGURE 2. Turn-off time test circuit.
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FIGURE 3. Maximum safe operating graph (dc).
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6. NOTES

6.1 Notes.

(This section contains information of a general or explanatory nature that may be helpful, but 1s not
mandatory.)

6.2 Acquisition requirements. Acquisition documents should specify the following:

ue of DODISS to be cited in the solicitation.
b. Lead finish (see 3. 3.17).
c. Type designation and product assurance level.

6.3 Changes from previous issue. H#Harginal no
with respect to the previous 1ssue due to the ex

< - Y Y. -~
yons are not uUsed In

tat thi
tensiveness of the changes.

Custodian: Preparing activity:
Air fForce = 17 DLA - ES

Review activities: (Project 5961-F118)
Air Force - 19, 85, 99

"
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